Analysis of protein glycation products by matrix-assisted laser desorption ionization time-of-flight mass spectrometry.
The term protein glycation summarizes non-enzymatic reactions between amino groups of proteins and sugars or sugar degradation products, leading to early glycation products (intact sugar attached) and advanced glycation end-products (AGEs). Protein glycation is involved in the progression of several diseases, such as diabetes, uremia, and atherosclerosis. However, qualitative and quantitative analysis of in vitro or in vivo glycated proteins is still a challenging task. The introduction of matrix-assisted laser desorption ionization time-of-flight technique (MALDI-TOF) changed mass spectrometry (MS) into a valuable tool for biomedical analysis, because the soft ionization procedure allows the measurement of proteins up to 100 kDa. In the last few years, MALDI-TOF-MS was applied to the investigation of glycation processes: the analyses of plasma proteins from diabetic or uremic patients allowed a precise determination of the average number of sugar residues attached to serum albumin or immunoglobulins of each patient. Thus, a more individualized diagnosis of each patient was achieved by MALDI-TOF-MS than by other diagnostic tools. In a similar way, the glycation rate of hemoglobin, isolated from diabetic blood and of beta-2-microglobulin isolated from amyloid plaques from uremic patients was determined. The application of MALDI-TOF-MS for in vitro studies revealed important new insights into glycation mechanisms. Whereas the measurement of the intact proteins allows the determination of the average glycation rate, peptide mapping prior to MALDI-TOF-MS can reveal the exact structures of the glycation products and the glycation site. Furthermore, when the unmodified peptide is used as internal standard, MALDI-TOF-MS can also be used for reliable, site specific relative quantification of defined glycation products.